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INTRODUCTION

This memo presents the results of data validation on Data Package No. 026044
QES prepared by Quanterra Environmental Services (QES). A list of sa les Ve
validated along with the analyses reported and the method of analysis i ovi
in the following table.

Sample ID Sample Date Media Validation Analysis

BOTOF2 11/11/98 Soil C lCP metals; Mercury (7471);
Chrome VI (7196)

BOTOF3 11/11/98 Soil C lCP metals; Mercury (7471);
Chrome VI (7196)

BOTOF4 11/11/98 Soil C ICP metals; Mercury (7471)
Chrome VI (7196)

BOTOF5 11/11/98 Soil C lCP metals; Mercury (7471);
Chrome VI (7196)

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and
1998). Appendices 1 through 5 provide the following
below:

1.
2.
3.
4.
5.

Analysis Plan (DOE/RL May
information as indicated

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation 4
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding time for ICP metals, mercury and chrome VI were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 28 days for mercury and 30 days for
chromium VI.

All holding times were acceptable.

* Blanks

Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.

* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
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concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due a matrix spike percent recovery of -1626.3 and a matrix spike duplicate
percent recovery of 282.6, all aluminum results were qualified as estimates and
flagged "J".

Due a matrix spike percent recovery of 54.4, and a matrix spike duplicate
percent recovery of 51.5, all antimony results were qualified as estimates and
flagged "J".

Due a matrix spike percent recovery of 69, all calcium results were qualified as
estimates and flagged "J".

Due a matrix spike percent recovery of -3275 and a matrix spike duplicate
percent recovery of 718, all iron results were qualified as estimates and flagged
"iJ".

Due a matrix spike percent recovery of 44.9, all magnesium results were
qualified as estimates and flagged "J".

Due a matrix spike percent recovery of 21.9, all manganese results were
qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".
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Due to an RPD of 200%, all aluminum results were qualified as estimates and
flagged "J".

Due to an RPD of 37.8%, all detected calcium results were qualified as
estimates and flagged "J".

Due to an RPD of 200%, all detected iron results were qualified as estimates
and flagged "J".

Due to an RPD of 116%, all detected manganese results were qualified as
estimates and flagged "J".

Due to an RPD of 79.5%, all detected magnesium results were qualified as
estimates and flagged "J".

All other laboratory duplicate recovery results were acceptable.

Field Dunlicate Samples

One pair of field duplicate samples (samples BOTOF3/BOTOF4) were submitted to
QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for antimony was outside QC limits. Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TOL or
CRDL.

* Completeness

Data package No. W02606-QES (SDG No. W02606) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

Due to a matrix spike percent recovery of -1626 and a matrix spike duplicate
percent recovery of 282, all aluminum results were qualified as estimates and
flagged "J". Due to a matrix spike percent recovery of 54 and a matrix spike
duplicate percent recovery of 51, all antimony results were qualified as estimates
and flagged "J". Due a matrix spike percent recovery of 69, all calcium results
were qualified as estimates and flagged "J". Due to a matrix spike percent
recovery of -3275 and a matrix spike duplicate percent recovery of 718, all iron
results were qualified as estimates and flagged "J". Due to a matrix spike percent
recovery of 45, all magnesium results were qualified as estimates and flagged "J".
Due a matrix spike percent recovery of 22, all manganese results were qualified as
estimates and flagged "J". Due to an RPD of 200%, all detected aluminum results
were qualified as estimates and flagged "J". Due to an RPD of 38%, all detected
calcium results were qualified as estimates and flagged "J". Due to an RPD of
200%, all detected iron results were qualified as estimates and flagged "j". Due
to an RPD of 116%, all detected manganese results were qualified as estimates
and flagged "J". Due to an RPD of 79.5%, all detected magnesium results were
qualified as estimates and flagged "J". Data flagged "J" is an estimate, but under
the BHI validation SOW, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error
associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

(1t (A) 0

SDG: W02606 REVIEWER: DATE: 1/22/99 PAGE1_OFI_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Antimony J All MS/MSD

Aluminum J All MS/MSD

Calcium J All MS

Iron J All MS/MSD

Magnesium J All MS

Manganese J All MS

Aluminum, calcium, iron, J All RPD
manganese, magnesium

_____________________________________________________________ S __________________________________________________ _______________________________________



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOfL MATRIX, (MG/KG)

Project: BECHTEL-HANFORD
Laboratory: Onanterra
Case ISDG: W02606

Page_1 of_1

Sample Number BOTOF2 BOTOF3 80TOF4 BOTOF5
Location Al (Deepi A2 IDeep) A2 (Deep) A3 (Deep)
Remarks Duplicate

Sample Date 11/11/98 11/11/98 11/11/98 11/11/98
Inorganics TDL Result 0 Result ft Result Q Result Q Result a Flsuit C Result Resuk C Result 0 Result a Result Q Result Q
Chromium VI 0.1 0.083 0.042 0.085 0.252 1 1

Aluninum 7290 J 7920 J 7790 J 7490 2
Antimony 6.6 J 6.1 J 3.6 J 3.5 UJ
Barium 62,6 93.8 77.1 85.1
Beryllium 0.48 1 0.52 0.48 0.49
Cadmium 2 0.27 U 0.28 U 0.28 U 0.28 U
Calcium 3050 J 3580 J 3480 J 2810 1 -

Chromium 0.5 15.2 16.8 18.6 171

Cobalt 8 8.6 7.7 8.3
Copper 2 14.2 15.7 17.4 15.5
Iron 10 17200 J 19300 1 17100 J 17200 J - -

Lead 2 4.1 5 5.3 3.6
Magnesium 4850 J 5030 J 4890 J 5320 J

Manganese 1 294 J 307 J_ 283 J 267 J

Mercury 0.05 0.02 U 0.02 0.02 0.02 U
Nickel 4 15.9 15.1 14.8 17.9
Potassium 500 1350 1350 1440 1500

Slver 20 0.53 U 0.54 U 0.54 U 0.53 U
Sodum 142 197 175 156

Vanadum 2 34.5 39.6 33.9 . 36.3
Zinc 2 37.7 42.3 38.9 37.9



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Satrix (soil/witer): SOIL
Level (low/med): LOW_~
% Solids: 94.7

Contract:
SAS No.:

BOTOF2
550.186

SIG No.: W02606
Lab Sample ID: 19422-001
Date Received: 11/16/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte

7429-90-5 A.uminum
7440-36-0 Antimony~
7440-39-3 Barium
7440-41-7 Beryllli-u
7440-43-9 Cadmium_
7440-70-2 Calcium~
7440-47-3 Chromium_
7440-48-4 Cobalt
7440-50-8 Copper~
7439-89-6 Iron _
7439-92-1 Lead-
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury_
7440-02-0 Nickel
7440-09-7 Potassium
7440-22-4 Silver
7440-23-5 Sodium~
7440-62-2 Vanadium~
7440-66-6 Zinc -

Concentration

7290
6.6

62.6
0.48
0.27
3050
15.2
8.0

14.2
17200

4.1
4850
294

T.02
15.9
1350
0.53
142

34.5
37.7

Q M

N P
P
P
P

-N P
P
P

-P~
P
P

NP-
N P_

-N CV
P
P~
P
P
P_

P_

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN
SW-846

( I (1flfi4')-I ~
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL
Level (low/med): LOW
% Solids: 9377

Contract:
SAS No.:

BC OF3
550.186 ________

SG No.: W02606
-aB Sample ID: 19422-002
Date Received: 11/16/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440 -36-0
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-62-2
7440-66-6

Analyte

AJuminum
Antimony-
Barium
BeryllTh-i
Cadmium_
Calcium
ChromiuHiF
Cobalt -
Copper-
Iron _
Lead-
Magnesium
Manganese
Mercury
Nickel -
PotassTh-ii
Silver-
Sodium
Vanadium
Zinc

Concentration

7920
6.1

93.8
0.52
0.28
3580
16.8

8.6
15..7

19300
5.0
503 0
307

T .02
15.1
1350
0.54

197
39.6
42.3

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN

I'

(,0 0J01:"L3

C Q

U

N
U N

U _ _ _

B __ _ _

SW-846

M

P
P
P
P
P
P
P
P
P

P
P

P
P

P
P~
PP_

P_
P



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
'atrix (soil/wl-fer) : SOIL
Level (low/med): LOW
% Solids: 92.7

Contract:
SAS No.:

BOTOF4
550.186 1

SDG No.: W02606
Lab Sample ID: 19422-T3
Date Received: 11/16/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7429-90-5
7440 -36-0
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-62-2
7440-66-6

Analyte Concentration IC

Aiuminum
Antimony_-
Barium
BeryllTu-m
Cadmium
Calcium--
Chromium_
Cobalt
Copper
Iron
Lead-
Magnesium
Manganese
Mercury
Nickel ~
PotassTud'
Silver
Sodium--
Vanadium_
Zinc ~

zlor Before:
Alor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

:mments:

FORM I - IN

1) zc/'c~

1; k 19

Q

N
N

7790
3.6

77.1
0.48
0.28
3480
18.6

7.7
17.4

17100
5.3

4890
283

0.02
14.8
1440
0.54

175
33.9
38.9

U

U

U
B

M

P
P_
P
P_
P
P_
P
P~
P~
P
P
P~
P
Cv
P
P
P
P
P_
P_

SW-846



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Uab Name: QUANTERRA MO
jab Code: ITMO Case No.:-
4atrix (soil/witer) : SOIL
.evel (low/med): LOW
Solids: 94.~

Contract:
SAS No.:

550.186
SDG

Lab Sample
Date Recei

EPA SAMPLE NO.

BOTOFS

No.: W02606
ID: 19422-004

ved: 11/16/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440 -41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
744 0-02-0
7440-09-7
7440-22-4
7440-23-5
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Barium
BerylliEm
Cadmium
Calcium~-
Chromium~
Cobalt ~
Copper-
Iron -
Lead-
Magnesium
Manganese
Mercury
Nickel ~
PotassiumE
Silver
Sodium--
VanadiuEm~
Zinc-~_

Concentration

7490
3.5

85.1
0.49
0.28
2810
17.1
8.3

15.5
17200

3.6
- 5320

267
0.02
17.9
1500
0.53
156

36.3
37.9

C Q

U

N
U N

U _ _ _

B __ _ _

Dlor Before:
>lor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

>mments:

FORM I - IN
SW-846

("0 15-

M

r~
P
P
P_
P
P
P
P
P
P
P
P

P

P
P~
P~
P~
P-

p_



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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'upguan terra
Enirnonmental
ServicesQuanterra Incorporated

13715 Rider Trail North
Earth City Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

December 21, 1998

Attention: Joan Kessner

Project Number : 550.186
SDG : W02606
Number of Samples : Four (4)
Sample Matrix : Soil
Data Deliverable Summary
Date SDG Closed : November 16, 1998

Data
l/

-'L

II. Introduction

On November 16, 1998 a total of four "soil" samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. There were no comments or
nonconformances associated with the shipping or receiving of the samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St. Louis ID
19422-001
19422-002
19422-003
19422-004

BI ID
BOTOF2
BOTOF3
BOTOF4
BOTOF5

SAF ID
B99-002
B99-002
B99-002
B99-002

Matrix
SOIL
SOIL
SOIL
SOIL

Date of Receipt
16-NOV-98
16-NOV-98
16-NOV-98
16-NOV-98

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits..
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E?.uan terra

Bechtel Hanford Incorporated
December 21, 1998
Project Number: 550.186
SDG: W02606
Page 2

III. Analytical Results/ Methodology (continued)

Analyses requested:

Deviation from Request:

ICP Metals by EPA method 6010A.
Mercury by EPA method 7471

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK-
QCLCS-
MS-
MSD-

Quality Control Blank, Method Blank
Quality Control Laboratory Control Sample, Blank Spike
Matrix Spike.
Matrix Spike Duplicate.

V. Comments

Inorarnics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The recoveries of the Mercury matrix spike (126.1%) and the matrix
spike duplicate (126.1%) were greater than 125% therefore all
associated data was flagged with a "N".

The recoveries of the matrix spike and/or the matrix spike duplicate for
the following list of elements were not within the 75%-125% range
therefore all associated data was flagged with a "N".

( jt I''tb 4 h) ~t I cTh~



(juanterra

Bechtel Hanford Incorporated
December 21, 1998
Project Number: 550.186
SDG: W02606
Page 3

Inorganics (Cont.):

% REC % REC
MS MSD

Antimony 54.4 51.5
Calcium 69.0 101.2*
Magnesium 44.9 104.1*
Manganese 21.9 82.5*
Mercury 126.1 126.1

* Data met criteria, for reference only.

The recoveries of the matrix spike and/or the matrix spike duplicate for
Aluminum and Iron were also outside the range but the data did not
require flagging because the concentrations of these elements were 4 X
greater than the spiking levels.

The recoveries of the Mercury matrix spike (126.1 %) and the matrix
spike duplicate (126.1%) were greater than 125% therefore all
associated data was flagged with a "N".

I certify that this Summary is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-15 IPe I of

Collector ,ePg4L*Ng ,X- p G. - Company Contact Telephone No. Project Coordinator Data Turnaround
Poet g R Coffman 373-6425 TRENTSJ

Project Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 116-B-14 B99-002

Ice Chest No. Field Logbook No. Method of Shipment
EL 1327-1

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

'OSSIBLE SAMPLE IIAZARDS/IREMARKS Preservation Coel 4C None Non. No.e None None None None None None

Type of Container .G aG 3G aG &G aG P aG aG Mannelli

No. of Container(s) 0 0 0 0 0 0 I I 1 1

ipecial Handling and/or Storage Volume 60mL 60nL 60ML a 6mL 60raL 60ML 20mrL 60ml 60mL 500mL

Chromium ICPMetals. ICP Meisi- Mercury - Nickel-63 Strontium- Activity Scan Americium- ICPMeius.- See tem(t)in
He,-7196 EIGA(Add- WGOA(SW- 7411-(CV) 39,90 - Total 241; Isotopic 6010A(TAL) Special

SAMPLEANALYSIS L Chwmum., Sr Plutim; ,stuons

kI2_L o uoo Lend) 
Urenium

:2 0 2pqD I1 I lHl 241 1 2141 2W4I
Sample No. Matrix * Sample Date Sample Time

OTOF2 - Soil 17,40 X__ X Ai Lf iXffK.- 0X0 3K
OTOF3 02 Soil I l4O

3T0F4 03 Soil t- -Irv 131

'o T-iF5 Dq S.O-ILs / /7

SPECIAL INSTRUCTIONS Matrix
:iAIN OF POSSESSIO Sign/Print Names " he ERC contractor acknowleges the 24-hour holding time is not likely achievable for Ile s - Sil

Chrorn by EPA 7196. SE - Sediuent
in us - W e Rcc y Date/fime J0'j SO - Solid

iy I" Use a separate Chain of Custody for each waste silc. SL - Slud.

nquished By Date/Time Rec 'ved B ate/sre (I) Gamma Spectroscopy ICesium- 37, Cobalt-60, Europium-152, Europium-154, Europium- 0 Oil
-281A - Air

/./Aaj_ .,p 2 L391p 155;GamoaSpec-Add-on jAmericium-241.UtaniumL-23 Dr.m iud,
iruiuished By Dalenime Re yeB ly Datdefic T *iui

it ed By Dale/Time Received By Date/ime L - Liquid
X -Other

A I TORY eceived By Title Dale/fime
S ION

Disposed ByNAI AMPLE Disposal Method
'sIs SITION

Date/fime



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B 1 D E
LEVEL: I I

PROJECT: t(4 -6-(+ DATA PACKAGE: ' oi0 toY

VALIDATOR: T LAB: Qf S DATE: 1 1

CASE: SDG: WUIJ.CO(

ANALYSES PERFORMED

o CLPrcP 0 CLPIGFAA 0 CLP/Hg 0 CLP/Cyanide 0

W-84S1iCP 0 SW-84/GFAA SW-846/Hg 0 8W-46 C cz t

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes No N/

Is a case narrative present? . . . . . . . . . . . . . . . . Oej No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

No

No

No

No

No

Q/A
N/A

N/A
N/A

N/

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No

Were preparation blanks analyzed? . . . . . . . . . . . . . . . No N/A

Are preparation blank results acceptable? . . . . . . . . . . No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes 9 N/A

Are field/trip blank results acceptable? .. . . . . . . . . . Yes No

Comments: 4 S . c -C

C ' AA 46' \2, , L.CL U4t,

S. ACCURACY

Were spike samples analyzed? . . . . . . . . .

Are spike sample recoveries acceptable? . . . .
Were laboratory control samples (LCS) analyzed?

Are LCS recoveries acceptable? . . . . . . . .
Comments: ZVwr sv

ALe -1TL.2 4u

. . . . . . . (. N

. .. . . . . . . Yes

* . . . . . . . Yes N

. . . . . . . . Yes N
,0 r.P 0

N/A

/A
/A

0

0

00
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . . es No N/A

Are laboratory duplicate samples RPD values acceptable? . . . . Yes (

Were ICP serial dilution samples analyzed? . . . . . . . . . . Yes No

Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes 0 /A
Are field duplicate RPO values acceptable? . . . . . . . . . . Yes N A

Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N/

Comments:- T

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . .. .
Are all results supported in the raw data? . . . . . . . . . . Yes

Are results calculated properly.? . . . . . . . . . . . . . . . Yes

Do results meet the CRDLs? . . . . . . . . . . . . .. . .
Comments:

No N/A

No N/A
No N/A

No N/A

No N/A

No N/A

No NA

No N

No N/A

No N/A

dealia em i i
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Lab Name: QUANTERRA MO_

U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

Contract: 550.18(

EPA SAMPLE NO.

BOTOF2S

Lab Code: ITMO_ Case No.: SAS No.: SDG No.: W02606

Matrix (soil/water): SOIL Level (low/med): LOW.

% Solids for Sample: 94.7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Aluminum
Antimony_
Barium
Berylllhu
Cadmium_
Calcium-
Chromium_
Cobalt_
Copper_
Iron_
Lead-
Magnesium
Manganese
Mercury_
Nickel
Potassium
Silver_
Sodium_~~
Vanadium~
Zinc_

omments:

Spiked Sample
Result (SSR)

5574.3369
64.0929

155.0581
105.8025_
102.3854

4507.9293
111.8986
107 . 6357
126.6410

-17729.6843-
103.4213

T796.8501-
317.06021

0.2270-
112.4720

'7062.9673-
25.6220

2260.5776
128.5766
130.9007

C
Sample

Result (SR)

7291.6705
6.6072

- - 2.6093
0.47621
0.27461

30-0.2144
15.1954
7.9725
14.1774

-T188.1489
4.0803

4-49.2080
293.9335

0 . 0176
15.8997

1353.7001
0.5280

142.2872
34.4879
37.7445

C

B
U

U
B

Spike
Added (SA)

105.60
105.60
105.60
105.60
105.60

7111.93
105.60
105.60
105.60
105.60
105.60

- -7111.93
105.60

0.18
105.60

-- 7111.93
26.40

2Ti1.93
105.60
105.60

-1626.3
54. 4
87.5
99.7
97.0
69.0
91.6
94 . 4

106.5
7275.1

94.1
44.9
21.9

126 .1
91.5
80.9
97. 1'

100.3
89.1
88.2

Q

N

~ I

N
N

M

P_P_
P_
P-
P
P
P
P-
P
P
P
P

Cv
P
P-
P
P
P-
P-

FORM V (Part 1) - IN

(;(/10 5"

Control
Limit

%R

75-125
75-125
75-125
75-125
75-125
75-125
75-125-
75-125

75-125
75-125
75-125
75-125_
75-125
75-125
75-125
75-125
75-125
75-125

SW-846
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Date:
To:
From:
Project:
Subject:

22 January 1999
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site 116-B-14
Radiochemistry - Data Package No. W02606-QES (SDG No. W02606)

INTRODUCTION .

This memo presents the results of data validation on Summary Data Package No.
W02606-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

Sample ID Sample Date Media Validation Analysis

BOTOF2 11111/98 Soil C See note 1

BOTOF3 11/11/98 Soil C See note 1

BOTOF4 11/11/98 Soil C See note 1

BOTOF5 11/11/98 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy; nickel-63; strontium-90.

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan
(DOE/RL 1998). Appendices 1 through 5 provide the following information as
indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentatio 6
Appendix 5. Data Validation Supporting Documentation A,

DATA QUALITY OBJECTIVES Data

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.
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All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is 3 sigma. In
addition, samples may be spiked with a radiochemical tracer to assist in
isolating the radioisotope of interest with the yield of the tracer being used in
calculating sample activity. The acceptable range for tracer recovery is 20% to
105%. Spike sample results outside the above ranges result in associated
sample results being qualified as estimates, rejected, or not qualified, depending
on the activity of the individual sample.

Due to an LCS recovery of 212%, uranium-235 results in samples BOTOF2,
BOTOF3, and BOTOF4 were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
or equal to 30 percent, the results are acceptable. If either activities are less
then five times the CRDL, a control limit (acceptable RPD) of less than or equal

( 0 (1~ (10".72



to two times the CRDL is used. If either the original or replicate value is below
the CRDL, the applicable control limits (acceptable RPD) are less than or equal
to two times the CRDL for soil samples. If the RPD is outside the applicable
control limit (acceptable RPD), associated results are qualified as estimated
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOTOF3/BOTOF4) were submitted to
QES for analysis. The duplicate sample results were compared using the
validation guidelines for comparing the RPD between a sample and its duplicate.
All field duplicate results were acceptable.

" Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The europium-154 result in sample
BOTOF4 and the uranium-238 (GEA) results in samples BOTOF4 and BOTOF5
were above the TDL/MDA. All other reported laboratory MDAs were at or
below the analyte-specific TDL or contract specified MDA.

" Completeness

Data Package No. W02606-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an LCS recovery of 212%, uranium-235 results in samples BOTOF2,
BOTOF3, and BOTOF4 were qualified as estimates and flagged "J". The europium-
154 result in sample BOTOF4 and the uranium-238 (GEA) results in samples
BOTOF4 and BOTOF5 were above the TDL/MDA. Data flagged "J" is an estimate,
but under the BHI validation SOW, the data may be usable for decision-making

occ003



purposes. All other validated results are considered accurate within the standard
error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified UC
deficiency.



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

~q~ flr~%kjUd

SDG: W02606 REVIEWER: DATE: 1/22/99 PAGELOF_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Uranium-235 J BOTOF2, BOTOF3, LCS percent
BOTOF4 recovery



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCiJG)

Project: BECHTEL-HANFORD
Laboratory: Ouenterra

C.e ISDG: W02606

Saipl. Numnbr BOTOF2 B0TOF3 BOTOF4 BOTOF5

Location Al DeepI A2 (D..pl A2 IDeap A3 (D _p_

ReMark. Duplicate

Sampl. Date 11/11/98 11/11198 11/119s 11/11/98
Radooh.n."y TDL Rak 0 R..uk 0 Re.* Q Re" 0 Reee 0 Re"ut 1 Reuk a Remik C

Am.dcium.241 0.1 -0.000407 U 0.0149 U -0.000638 U 0 U
Urwn.um-234 0.1 0.992 0.749 0.915 0.737
Urduiwm-235 0.1 0.0216 J 0.0581 J 0.0631 J 0.0228 U
Urdnum238 0.1 0.91 0.791 1.03 0.72 1

Plntonium-238 0.1 -0.0005 U -0.00109 U -0.00269 U 0.00802 U
PltFoium-239/240 0.1 0.00574 U 0.101 0.0168 U 0.058
Amnrichiun-241 (GEA) 0.1 0.0394 U -0.0784 U 0.0328 U .0.00572 U
cobak-60 0.05 0.00619 U 0.0272 U 0.0221 U 0.0123 U

Ce.ium-137DA 0.05 1.0! 5.78 5.88 2.061

Europium-152 0.1 0.203 1.31 1.34 0.409
Europium-154 0.1 0.00149 U 0.0786 U 0.117 0.0144 U
Europium-155 0.05 0.0394 U 0.0269 U 0.038 U 0.0417 U
Potasium-40 16.7 15.4 16.6 16

Rsdum-226 0.1 0.536 0.654 0.626 0.644
Red.rn-228 0.2 0.66 0.766 0.735 0.664

Umaksn-238GEA 0.1 0.967 1.05 0.967 U 0.173 U

Stmrnwth 1 0.914 1.28 1.51 1.04
Nioke-63 30 3.31 U 2.29 U 4.74 U -0.0307 U

Page_1 of_1
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE I0:

CLIENT ID:

QUANTERRA, Richiand

81124101

BOTOF2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 / 6572
SOIL

11/18198 11:34:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER 4

HEX * -R- 
-

AM-241
U-234

U-235
U-238

PU-238

PU239/40

AM-241
CO-60

CS-137
EU-152

EU-1 54

EU-1 55
K-40

RA-226

RA-228

U-238

STRONTIUM
NI-63

8.2E-04
2.2E-01
2.2E-02

2.0E-01
1.0E-03
1.3E-02

3.8E-02

1.2E-02

1.2E-01
5.2E-02
4.0E-02

3.1E-02
1.6E+00

7.5E-02
1.2E-01
5.0E-01

3.0E-01
9.6E+00

3.70E-02
3.05E-02
1.46E-02

3.47E-02
2.51E-02

2.51E-02

5.72E-02
2.18E-02

2.16E-02
6.64E-02

6.75E-02
5.28E-02
1.84E-01

3.56E-02

6.87E-02

4.90E-01

1.24E-01

pCVg

pCVg

pCIVg

pCVg

pCUg

pCVg

pCVg

pCVg9

pCVIg

pCVg

pCVg

pCUg

pCVg

pCIIg

pC1g

pCVlg

pCVg

-4.07E-04

9.92E-01
2.16E-02

9.10E-01
-5.00E-04

5.74E-03
3.94E-02

5.19E-03

1.08E+00
2.03E-01
1.49E-03

3.94E-02
1.67E+01

5.35E-01

6.60E-01

9.67E-01

9.14E-01

3.31E+00

82.80%
76.40%

76.40%

76.40%

67.90%

87.90%

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
63.80%

RICHRC508O
RICHRC5030

RICHRC5030

RICHRCS030

RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

U
J

J
U
U

U
U

U
U

J

U

Number of Results:

Result * IOL When Not Detected
(Q)ualifiers: U * Analyte result < MOAllDL_

J - No U qualifier and result < ROL 100 011.

Quanterra Ana ytcai Services. Inc

rPtChniladSaive: v341

7.77E+00 pCVg

8.1E-04
1.5E-01

2.2E-02
1.4E-01

1.0E-03

1.3E-02

3.8E-02
1.2E-02

1.2E-01
5.2E-02
4.0E-02

3.1E-02

1.8E+00

7.5E-02

1.2E-01
5.OE-01

1.0E-01
100.00% RICHRC50693.2E+00
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81124102

BOTOF3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 j 6572
SOIL

11/16/98 11:34:00AM

ANALYTE RESULT
t'HEXCHROME

AM-241
U-234
U-235

U-238
PU-238

PU239/40
AM-241
CO-60
CS-137

EU-152

EU-154
EU-155

K-40

RA-226
RA-228

U-238
STRONTIUM

NI-63

1.49E-02
7.49E-01

5.81 E-02

7.91E-01
-1.09E-03
1.01E-01

-7.84E-02

2.72E-02
5.78E+00
1.31 E+00
7.86E-02
2.59E-02

1.54E+01

6.54E-01

7.66E-01
1.05E+00

1.28E+00
2.29E+00

A

COUNTING
Q ERROR(2s)

U 2.1E-02

J 1.9E-01
tl . 5.4E-02
J 1.9E-01
U 1.5E-03

5.3E-02
U 7.OE-02
U 1.6E-02

5.8E-01
1.72-01

U 4.8E-02
U 5.4E-02

1.6E+00

9.3E-02

1.2E-01
U 5.8E-01

1.3E-01
U 3.1E+00

TOTAL
ERROR (2s}

2.2E-02
2.5E-01
5.5E-02

2.6E-01
1.6E-03
5.6E-02
7.OE-02
1.6E-02
5.8E-01
1.7E-01
4.8E-02

5.4E-02
1.6E+00

9.3E-02

1.2E-01
5.8E-01

3.9E-01
9.3E+00

REPORT METHOD
MDA/1DL

t00E42
2.76E-02
7.42E-02
5.48E-02
4.82E-02
3.11 E-02
3.11E-02
1.13E-01
2.87E-02
2.92E-02
8.92E-02
8.66E-02
8.92E-02
1.66E-01
5.18E-02
8.44E-02
9.88E-01
1.35E-01

UNIT

pCI/a
pC~g

pCvg
pCI/a

pCI/a

pC/g

pC/g

pC/g

pCi/a
pC/g

pCI/g

pCi/a

pcvg

pCv

p0/a

pCI/a

7.62E+00 pCva

YIELD

99.10%
34.40%
34.40%
34.40%
60.30%
60.30%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
46.80%

NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRCS017

RICHRC5017

RICHRC5006

100.00% RICHRCS09

Number af Results:

Result a IOL When Not Detected

(O)uaifiers: U - Analyte result < MOAIIDL
J - No U qualifier and result < ROL

0100, ( ) 12

Quanterra Analytical Sermicet. Inc
rptChenRadSanple: v3A1
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81124103

BOT07F4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 / 6572
SOIL

11116198 11:34:00 AM

ANALYTE
-HEXelROME

AM-241
U-234
U-235
U-238
PU-238

PU239/40
AM-241
CO-60

CS-1 37
EU-152

EU-154
EU-155

K-40

RA-226
RA-228

U-238
STRONTIUM

NI-63

RESULT

-6.38E-04

9.15E-01
6.31E-02
1.03E+00
-2.69E-03
1.68E-02
3.28E-02
2.21E-02
5.88E+00

1.34E+00
1.17E-01
3.80E-02

1.66E+01
6.28E-01

7.35E-01

9.67E-01
1.51E+00
4.74E+00

/

COUNTING
Q ERROR(2s)

WA
U 9.0E-04
J 1.4E-01

3.7E-02

1.5E-01
U 2.7E-03
U 2.4E-02
U 7.5E-02
U 1.61E-02

5.9E-01
1.7E-01
5.1 E-02

U 4.8E-02
1.8E+00
9.OE-02
1.5E-01

U 6.6E-01

1.3E-01
U 3.2E+00

TOTAL REPORT METHOD
ERROR (2s) MDAIIDL UNIT YIELD NUMBER

9.1E-04

2.0E-01
3.8E-02
2.2E-01
2.7E-03
2.4E-02
7.8E-02
1.6E-02

5.9E-01
1.7E-01

5.1E-02

4.8E-02
1.8E+00

9.0E-02
1.5E-01
6.6E-01
5.0E-01
9.7E+00

E.U U".A

3.21E-02
2.42E-02
2.13E-02

1.43E-02

4.49E-02
2.27E-02
1.29E-01

2.88E-02
2.59E-02
8.05E-02
9.19E-02

7.90E-02
1.88E-01
5.02E-02
9.42E-02

1.05E+00
1.092-01

pcvg
pCUQ
pCL'g
pcvg

pcvg

pCVg

pCI/g

pCI/g
pCVg

pC'g

pCUO

pCI/a

pCI/g

pCi/g
pCI/g

pCvg

pC/g

7.76E+00 pCvg

98.00%

78.90%
78.90%
78.90%
51.20%

51.20%

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
58.70%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030
RICHRCS010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5006

100.00% RICHRC5069

Number of Results:

Result - IOL When Not Deected
(Q)ualifiers: U - Analyle result c MOARDL

J - No U qualifier and result < ROL
S(10(013

Quanterra Analytical Swvtcfl IFnC

rptCharnRadSampre: v3.A
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

'81124104

BOTOF5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 / 6572
SOIL

11/16198 11:34:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s} MDA/IDL UNIT YIELD NUMBER

.... MpL KRlfl *-rfl AO 4 Uete;; 1

AM-241

U-234
U-235

U-238
PU-238

PU239/40
AM-241
CO-60
CS-137
EU-152
EU-154

EU-155
K-40

RA-226

RA-228

U-238
STRONTIUM

NI-63

U 0.0E+00

J 1.4E-01
U 2.6E-02
J 1.4E-01
U 1.5E-02

3.5E-02
U 3.8E-02
U 1.2E-02

2.1E-01
8.1E-02

U 4.0E-02
U 3.4E-02

1.8E+00

7.5E-02
1.2E-01

U 4.2E-01

1.1E-01
U 3.0E+00

2.8E-02
1.9E-01
2.6E-02
2.0E-01
1.5E-02
3.6E-02
3.8E-02
1.2E-02
2.1E-01
8.1E-02

4.0E-02

3.4E-02
1.6E+00
7.5E-02
1.2E-01
4.2E-01
3.4E-01

8.8E+00

2.53E-02 pCVg
3.66E-02 pCVg

3.85E-02 pCvg
2.96E-02 pCVg
3.13E-02 pCVg
1.43E-02 pC/g
6.43E-02 pCVg
2.18E-02 pCVg

2.24E-02 pCvg
5.99E-02 pCvg

7.04E-02 pCI/g

5.61E-02 pCVg

1.81E-01 pCVg

3.90E-02 pCVg

7.38E-02 pCVg
5.54E-01 pCvg

1.28E-01 pCvg
7.70E+00 pCvg

81.50%
71.10%
71.10%
71.10%
78.50%
78.50%
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
60.80%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030
RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5006

0.00E+00
7.37E-01
2.28E-02
7.90E-01
8.02E-03
5.80E-02
-5.72E-03
1.232-02
2.06E+00
4.09E-01

1.44E-02
4.17E-02
1.50E+01
5.44E-01
6.64E-01
1.73E-01
1.04E+00
-3.07E-02

Number of Results:

Result - IOL When Not Detected
(O)ualifiers: U - Analyte result c MOAjiOL

J - No U qualifier and result < ROL

Quantera AnalytIcal Servces. Inc

(jO ( 01 rptChrnfadSarnpie: v3A1

100.00% RICHRC5069
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation



E)"uanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 2, 1998

14 RECEIVED

atart

Attention: Joan Kessner

SAF Number B98-002
Number of Samples : Four
SDG Closed . 11/16/98
Sample Type : Soil
SDG Number : W02606
Data Deliverable : 15 Day Priority / Full Protocol Summary

I. Introduction

On November 16, 1998, the Quanterra, Inc., Richland Laboratory (QRL) for a 15-day priority
radiochemical analysis, received four soil samples. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford (BHI) specific
IDs:

QTESRL ID#
81124101
81124102
81124103
81124104

BHI ID#
BOTOF2
BOTOF3
BOTOF4
BOTOFS5

MATRIX
SOIL
SOIL
SOIL
SOIL

DATE OF RECEIPT
11/16/98
11/16/98
11/16/98
11/16/98

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.



(1ruanterra

Bechtel Hanford Inc.
December 2, 1998
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The analytical results for each analysis performed under SDG W02606 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.
IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTOF2) and
the contract.

Plutonium-238, -239/40 by method RICH-RC-5010
The LCS, batch blank, sample duplicate (BOTOF2) and
the contract.

sample results met the requirements of

sample results met the requirements of

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BOTOF5) and sample results met the requirements of
the contract.

010(1017



Quanterra

Bechtel Hanford Inc.
December 2, 1998
Page 3

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOF2) and sample results met the requirements of
the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOTOF2) and sample results met the requirements of
the contract.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, batch blank, sample duplicate (BOTOF3) and sample results met the requirements of
the contract.

Chemical Analyses

Chromium Hex by EPA method 7196
The original batch analyzed for Cr+6 was analyzed without a post-digestive spike, therefore:
the batch was reanalyzed. The blank from the reanalysis of these samples had a negative value
that could not be used, therefore; the batch was reanalyzed a second time. The LCS, MS
(BOTOF2), batch blank, sample duplicate (BOTOF2) and sample results from the second
reanalysis met the requirements of the contract.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

Andy Kpriva
Project Manager



- -n a -a -nnt z no nryUIA I 9 j of

'ollector ss v w vh1 - Company Contact Telephone No. Project Coordinator tals Turnaround
Lr' A-g R Coffman 373-6425 TRENT, SJ

'roject Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 116-B-14 899-002

ccChestNo. Field Logbook No. Method of Shipment
c CEL 1327-1

hipped To I Offsie Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

'OSSIBLE SAMPLE IIAZARDS/REMARKS Preservation Col 4C Non None Nose Non. Non. Non. Nose Noe None

Type of Container 3G .6 .6 .6 .6 20 P aG a0 Marinelli

No.ofContainer(s) 0 0 0 0 0 0 - - I 1 I

pecial Handling and/or Storage Volume 60mL 6OmL 6OmL 60mL 6OmL WmL 20mL 60mL MiL 500011

Chromium ICP Mdezls. IC- MeTaj - Mearury - Nickel-61 Stontium. Aetivity Sce Anricia- ICP Meds See lt (I) in
Hex -71% 6030A(Add 6030A(SW- 7471 -(CV) 990- ToMl 241;sotopc 6030A (TAL) Special

SAMPLE ANALYSIS L Du(6Sr PI tructio.

Lead) 
Uranium

2 2PLD . z;S U 4 'Mi4L U
Sample No. Matrix *Sample Date Sample Time

)TOF2 Soil it -" on 124 ID 4 X3
)TOF3 02 Soil P1 1

)TOF4, 03 Soil 11-11-1s, ?c X c x 19
'04fcF5 01j san.- L~ -d ifX K ))(I)

SPECIAL INSTRUCTIONS Matrix 0
HMAIN OF POSSESSION Siga/Print Names " The ERC contractor ackmowleges the 24-hourholding time is not likely achievable for Hex a - Sel

I ~ _ LChuom by EPAl7196. SE -Woe

iniid tcal DatefTline 17fSO - sottd
use Separate Chain of Custody for each waste site. SL - Sludge

nquishby d By 006-y Dalc/fimne (I) Gamma Spectroscopy (Cesiwm-137, Coball-60, EuropiumI-152. Euopium-154, Europium- 0 - 0.l
155); Gamma Spec - Add-on (Ameuicium-241, Uranium-238) As - DA Selil

nquishcd . i Date/Time teceivedBy Date/Time DL - Drum Liquid,

% . WI - Wipe

inquishedfB Datefime eeied By Dale/Time L. Liquid

X Odw

ABORATOR Received By Title Date/rme

SECTION
NALSAMPLE DisposalMethod Disposed By Daterfime

itSPOSrIrON

B99-002-15 11age of I

I
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WHC-SD-EN-SPP-001. Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B DC0 E
LEVEL:

PROJECT: W S L1 L -r,-1t4 DATA PACKAGE: LU

VALIDATOR: -TL LAB: C.G DATE: \ 1 S 1 I9
CASE: SDG: W 0 ".

ANALYSES PERFORMED
o GrO. Strontium-90 1 T*ohnedum-f99 ' he m
Alpha/Beta pctroacopy 000tO.OOPY I

O Tot Uranium 0 Radium-22 0 Tritiwn d\ J-Q

SAMPLES/MATRIX Sck

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . .

Instruments/detectors calibrated withi
one year of sample analysis? .

Initial calibration acceptable? . . .
Standards NIST traceable? . . . . . .
Standards Expired? . . . . . . . . .

. . . . . . . . . . . . . . . .) N/A

n
. . . . . . . . . . . . Yes No N/A
. . . . . . . . . . . . Yes No N/A
. . . . . . . .. . . . Yes No N/A
. . . . . . . . . . . . Yes No N/A

Comments:

(J()00021-A -



WHC-SD-EN-SPP-001, Rev. 1 3

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

. . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . .

Method blank analyzed? . . . . . .
Method blank results acceptable?

Analytes detected in method blank?

Field blank(s) analyzed? . . . . .
Field blank results acceptable? . .
Analytes detected in field blank(s)?

Transcription/Calculation Errors? .

Comments: y-23' 0 1 -' cJ a-c;

V - 2vZ r 0.1 ~ . c)-' -5

. . . . . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . Yes

. . . . . . . . . . . . . es

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

. A

N/A

N/A

N/A

N/A

No

No

No

No

. 0 N/A

.N/A

N/A

N/A

N/A

A
N/

No

No

No

No0
No

No

IND4

M

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . e)

Spike recoveries acceptable? . . . . . . . . . . . . . . . . e

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes

. El N/A

No N/A

No N/A
No N

NoN

No A

Comments:

-,A



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . C N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . ... No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . N

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: 0 ( -ap3, M - T

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . . . . . . . . . e

Chemical recovery acceptable? . . . . . . . . . . . . . . . . e

Chemical carrier traceable? . . . . . . . . .. . . . . . . . . Yes

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes

. FIN/A

No N/A

No N/A

No /A

No N/A

No N/A

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . es No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . Yes No N A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No /1>A

Comments:

(j0 10 23'Al



OjUAan terra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

J112411S

SDG: /RPT GRP:

MATRIX:

W02608 I 6572

SOIL

ANALYTE

HEXCHROME

AM-241

U-234

U-235

U-238

PU239/40

STRONTIUM

NI-63

RESULT

9.17E-01

3.69E+00

8.06E-01

8.40E-02

7.52E-01

3.75E+00

6.06E+00

5.41E+02

COUNTING
0 ERROR(2s)

N/A

J 3.5E-01

J 1.3E-01

J 4.1E-02

J 1.2E-01

4.2E-01

2.1E-01

TOTAL MDA/
ERROR(2s) IDL

N/A 2.00E-03

7.9E-01 2.27E-02

1.8E-01 2.82E-02

4.3E-02 2.28E-02

I.7E-01 2.66E-02

7.6E-01 5.44E-02

2.2E+00 8.14E-02

REPORT
UNIT

migl.

pCVg

pCdg

pCvg

pcvg

pCvg

pCI/g

YIELD

N/A

95.40%

84.30%

84.30%

84.30%

35.30%

90.50%

EXPECTED

0.00E+00

4.51E+00

8.66E-01

3.95E-02

9.07E-01

3.38E+00

6.04E+00

1.3E+01 7.2E+01 1.24E+01 pcvg 100.00% 5.62E+02

RECOVERY

#Div/01

81.90%

93.05%

212.51%

82.84%

110.84%

100.30%

96.28%

Number of Results:

Result - IDL When Not Detected

(Q)ualifiers: U - Analyte result < MDA/IDL,.
J - No U qualifier and result < RDL

(,00 (10 23
Quamderrs Analytical Services. Inc

rptChenRadLcs; v341
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Review Comment Record (RCR) I. Date 2. Review No.

2/08/99 BI l1/QA99001

3. Project 4. Page

116-B-14 Page ] of I

5, Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02606 -QIS (SDG No. W02606) 100-BC Areas - Full Claude Slacey BIWQA i110-16/372-9208
Protocol - I 16-B-14
Waste Site Soil Samples

17. Comruen Submital Approval: 10. AgrceuemI with indicaled comment disposion(s) 11. CLOSED

Organization Mkanagv (Oplioal) Reviewer/point a fcontac RoviewCr/PIoLt cFContact
Dale Date

Aushor/Ori inator Authol/Originslor

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of ihe action required to correct/ Hold 16.

resolve the discreparcy/probler indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

I Radiochemistry: Page 010, the Data Summary table indicates the Eu-152 C
value for sample B3011F2 and Eu-154 value for sample B30TF4 are qualified r
with a "U". Although the lab data sheet for these sample also indicate a U'
qualification, the sample data are above lite MDAIIDL. Ifthere is a technical
reason for the data to be qualified "U" it should he indicated in the report or
the data should not be qualified "U".

2

3



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCiIG)

Project: BECHTEL-HANFORD

Laboratory: Quentenra
Case ISDG: W02606

Sample Number BOTOF2 BOTOF3 BOTOF4 BOTOFS
Location Al (Deep) A2 IDeep) A2 [Deep) A3 (Deep)
Remark. Duplicate

Sample Date 11/11/98 11/11/98 11/11/98 11/11/98

Rdtochemistry TDL Result Resukt [ Result a Result a Reeult Q Result Q Result Q Result Q
Amedcium-241 0.1 -0.000407 U 0.0149 U .0.000638 U 0 U
Urnium-234 0.1 0.992 0.749 0.915 0.737
Urmnium-235 0.1 0.0216 J 0.0581 J 0.0631 J 0.0228 U
Ursium-239 0.1 0.91 0.791 1.03 0.79
Pluto.im-238 0.1 .0.0005 U -0.00109 U -0.00269 U 0.00802 U
Plutonium-239/240 0.1 0.00574 U 0.101 0.0168 U 0.058

Ameuriium-241 IGEA) 0.1 0.0394 U -0.0784 U 0.0328 U -0.00572 U

Cobalt-60 0.05 0.00519 U 0.0272 U 0.0221 U 0.0123 U

Cesium-137DA 0.05 1.08 5.78 5.88 2.06

Europium-152 0.1 0.203 1.31 1.34 0.409
Europlum-154 0.1 0.00149 U 0.0786 U 0.117 0.0144 U

Europium-155 0.05 0.0394 U 0.0259 U 0.038 U 0.0417 U
Pota.sium-40 16.7 15.4 18.6 15

Radum-22 8  0.1 0.535 0.654 0.626 0.544

Radum-228 0.2 0.68 0.766 0.735 0.664
Urmnen-238GEAI 0.1 0.967 1.05 0.967 U 0.173 U

Strontiu. 1 0.914 1.22 1.51 1 1.04

Nickel-63 30 3.31 U 2.29 U 4.74 U -0.0307 U

Page__1 of I



Q12'uanlterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81124101

BOTOF2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 / 6572
SOIL

11/16/98 11:34:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

-- 4
HEXzrHR, -*- *- 2.EI""

AM-241
U-234
U-235

U-238
PU-238

PU239/40
AM-241

CO-60

CS-137
EU-152
EU-1 54

EU-155
K-40

RA-226

RA-228

U-238
STRONTIUM

NI-63

1w^

8.2E-04
2.2E-01
2.2E-02

2.OE-01
1.0E-03
1.3E-02
3.8E-02

1.2E-02
1.2E-01
5.2E-02
4.0E-02

3.1E-02
1.8E+00
7.5E-02
1.2E-01

5.0E-01
3.0E-01
9.6E+00

4.U"-w.

3.70E-02
3.05E-02
1.46E-02

3.47E-02
2.51E-02
2.51E-02
5.72E-02
2.18E-02

2.16E-02
6.64E-02
6.75E-02
5.28E-02
1.84E-01

3.56E-02
6.87E-02
4.90E-01

1.24E-01

...n w

pCg

pCVg

pCI/g

pCvg

pCI/g

pCUg

pCI/g
pCI/g
pCvg
pCvg
pCvg

pCvg

pC/g
pCvg
pCi/g

pC/g

pCvg

-4.07E-04

9.92E-01
2.16E-02

9.10E-01
-5.00E-04

5.74E-03
3.94E-02
5.19E-03

1.08E+00
2.03E-01
1.49E-03

3.94E-02

1.67E+01

5.35E-01
6.60E-01

9.67E-01
9.14E-01

3.31E+00

'Pr

82.80%
78.40%

76.40%

76.40%

67.90%
67.90%
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A

63.80%

RICHRC5080

RICHRCS030

RICHRCS030

RICHRC5030

RICHRCS010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5006

U

J

J

U

U
U
U

-id

U

J

U

Number of Results:

Result - IL When Not Detected
(Q)ualifiers: U - Analyte result < MOAIIDL

J 4 No U qualifier and result c ROL (j, (I (,) 1.11.

Quanterra Analytical Services. Inc
rptChernRadSarnple: v3.41

&W^

8.1E-04
1.5E-01
2.2E-02

1.4E-01

1.CE-03
1.32-02
3.82-02
1.2E-02
1.2E-01
5.2E-02
4.0E-02

3.1 E-02
1.8E+00

7.5E-02

1.2E-01
5.0E-01

1.0E-01
3.2E+00 100.00% RICHRC5097.77E+00 pC/g

19
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE RESULT

-IEXCHROME 4.20E~i

AM-241
U-234
U-235

U-238
PU-238

PU239/40

AM-241

CO-60
CS-137
EU-152

EU-154
EU-155

K-40

RA-226

RA-228

U-238

STRONTIUM
NI-63

1.49E-02
7.49E-01

5.81 E-02

7.91E-01
-1.09E-03

1.01E-01
-7.84E-02
2.72E-02
5.78E+00
1.31E+00
7.86E-02

2.59E-02
1.54E+01

6.54E-01

7.66E-01
1.05E+00

1.28E+00
2.29E+00

QUANTERRA, Richland

81124102

BOTOF3

A

COUNTING
a ERROR(2s)

U 2.1E-02
J1 1.9E-01
d 5.4E-02

J 1.9E-01
U 1.5E-03

5.3E-02
U 7.0E-02
U 1.6E-02

5.8E-01
1.7E-01

U 4.8E-02
U 5.4E-02

1.6E+00
9.3E-02

1.2E-01
U 5.8E-01

1.3E-01
U 3.1E+00

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

IWA

2.2E-02
2.5E-01
5.5E-02
2.6E-01
1.6E-03

5.6E-02

7.0E-02
1.6E-02

5.8E-01
1.7E-01
4.8E-02

5.4E-02

1.6E+00

9.3E-02
1.2E-01
5.8E-01
3.9E-01

9.3E+00

MDA/IDL

2.76E-02
7.42E-02

5.48E-02
4.82E-02

3.11E-02
3.11E-02
1.13E-01
2.87E-02
2.92E-02
8.92E-02

8.66E-02
8.92E-02

1.66E-01
5.18E-02

8.44E-02
9.88E-01
1.35E-01
7.62E+00

W02606 / 6572
SOIL

11/16/98 11:34:00 AM

REPORT
UNIT

pCUg

pC~g

pC~g
pCL1g

pCug

pC~g

pCivg

pCvg
pCUg
pCVg
pC/g
pCI/g

pcVg
pC/g

pCvg
pCVg

pCI/g

pCUg

YIELD
-WA-
99.10%
34.40%

34.40%

34.40%

60.30%

60.30%
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
46.80%

METHOD
NUMBER

RICHRCS080
RICHRC5030

RICHRCS030

RICHRCS030

RICHRC5010

RICHRC5010

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRCS006

100.00% RICHRC5069

Number of Results:

Result - #0L When Not Detectd
(Q)ualifiers: U - Analyte result c MDA/IDL.

J - No U qualifier and result < RDL
100( ( 12

Quantram Analytical Services. Inc

rptChaeRadSapile; v3A1
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

-81124103

BaTOF4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02606 / 6572
SOIL

11/16/98 11:34:00 AM

ANALYTE

-EXCHROME

AM-241

U-234
U-235
U-238

PU-238
PU239/40

AM-241
CO-60

CS-137

EU-152

EU-154
EU-155

K-40

RA-226

RA-228
U-238

STRONTIUM
NI-63

RESULT

.50E02-

-6.38E-04

9.15E-01
6.31 E-02
1.03E+00
-2.69E-03

1.68E-02
3.28E-02

2.21 E-02
5.88E+00

1.34E+00
1.17E-01
3.80E-02

1.66E+01

6.26E-01

7.35E-01
9.67E-01
1.51E+00
4.74E+00

COUNTING
o ERROR(2s)

N/A
U 9.0E-04

J 1.4E-01

f' 3.7E-02
1.5E-01

U 2.7E-03
U 2.4E-02
U 7.5E-02
U 1.6E-02

5.9E-01

1.7E-01
5.1E-02

U 4.8E-02

1.8E+00

9.0E-02
1.5E-01

U 6.62-01

1.3E-01
U 3.2E+00

TOTAL
ERROR (2s)

NIA
9.1E-04

2.02-01
3.8E-02
2.2E-01
2.7E-03
2.4E-02

7.5E-02
1.6E-02
5.9E-01

1.7E-01
5.1E-02
4.8E-02

1.8E+00

9.0E-02
1.5E-01
6.6E-01

5.0E-01

9.7E+00

MDA/IDL

-3t.E02--

3.21E-02
2.42E-02

2.13E-02
1.43E-02

4.49E-02

2.27E-02
1.29E-01
2.88E-02

2.59E-02
8.05E-02

9.19E-02
7.90E-02
1.88E-01
5.02E-02
9.42E-02
1.05E+00
1.09E-01

REPORT
UNIT

pCvg
pCI/a
pC/g

pCVg

pCvg
pCI/g
pCI/a

pCg

pC~g

pCI/g

pCi/g
pCVg

pCvg

pCI/g

pC/g

7.76E+00 pCvg

YIELD

98.00%
7a.90%
78.90%
78.90%
51.20%

51.20%

N/ 2

N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A

58.70%

METHOD
NUMBER

RICHRC5080

RICHRCS030
RICHRCS030

RICHRC5030
RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

100.00% RICHRCS069

Number of Results:

Result -IL When Not Detected
(Q)ualifiers: U - Analyte result < MDA/IDL.

J - No U qualifier and result c RDL
000 () 13

Quantmerra Analytcal Services. Inc

rptChernRadSanple; v3.41
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Q Druan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

'81124104

BOTOF5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02806 / 6572

SOIL

11/16/98 11:34:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

,I~-"-p *'~,I*. £..J.CUI ainrui .2UU -Ut Ir~lU ljl = fl'I7 U j'

AM-241
U-234
U-235

U-238
PU-238

PU239/40
AM-241
CO-60

CS-137
EU-152

EU-154
EU-155

K-40

RA-226

RA-228

U-238

STRONTIUM
NI-63

U 0.0E+00

J 1.4E-01
U 2.6E-02

J 1.4E-01
U 1.5E-02

3.5E-02
U 3.8E-02
U 1.2E-02

2.1E-01
8.1 E-02

U 4.0E-02
U 3.4E-02

1.6E+00

7.52-02
1.2E-01

U 4.2E-01

1.1E-01
U 3.0E+00

2.8E-02
1.9E-01

2.6E-02
2.0E-01
1.5E-02
3.6E-02
3.8E-02
1.2E-02
2.1E-01
8.1E-02
4.OE-02

3.4E-02

1.6E+00

7.5E-02

1.2E-01
4.2E-01

3.4E-01

8.8E+00

2.53E-02
3.66E-02
3.85E-02

2.96E-02
3.13E-02
1.43E-02

6.43E-02

2.1 8E-02
2.24E-02

5.99E-02

7.04E-02

5.61E-02

1.81E-01
3.90E-02
7.36E-02

5.54E-01
1.28E-01

pCvg
pCI/g

pCvg
pCI/g
pC/g
pCI/g

pCI/g
pCI/g
pCi/g
pCvg
pCVg

pC1/g

pC/g
pCi/g

pCfg
pC/g
pC/g

0.00E+00
7.37E-01
2.28E-02
7.90E-01
8.02E-03
5.80E-02

-5.72E-03

1.23E-02

2.06E+00
4.09E-01

1.44E-02

4.17E-02

1.50E+01
5.44E-01

6.64E-01
1.73E-01
1.04E+00

-3.07E-02

81.50%
71.10%
71.10%

71.10%
78.50%
78.50%
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

60.80%

RICHRC5080

RICHRCS030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC500B

100.00% RICHRCS069

Number of Results:

Result - IL When Not Detected
(0)ualifiers: U - Analyte result c MDAJIDL.

J - No U qualifier and result c RDL

Quanterra Analytical Serva . Inc

1 MhnrptChmRadSarnple; v341

7.70E+00 pCI/g
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Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Tuesday, February 16, 1999 4:39 PM
To: Duncan, Jeanette M
Cc: Fancher, Jonathan D (Jon); Sturges, Mark H
Subject: Data Validation Packages

My comments as follows:

Inorganics - Data Package No. W02613-QES: No comments

Radiochemistry - Data Package No. W02613-QES: No comments

Inorganics - Data Package No. W02606-QES: No comments

Radiochemistry - Data Package No. W02606-QES: No comments

Inorganics - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the IDL exceeded the TDL for Cr+6
results.

Radiochemistry - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the MDA exceeded the TDL for
U-238 (GEA) results and U-235 (GEA) in sample BOT6P4. Also, if the lab result is "U" for a particular isotope, isn't the
MDA then an estimated best conservative guess concentration? If so, then go ahead and put the MDA in the data
summary for Am-241, Co-60, Cs-1 37, U isotopes (GEA) and the Eu isotopes w/ a footnote to indicate the value in the table
is the MDA because a result was not reported.

Semivolatiles - Data Package No. H0324-RLN: In "Minor Deficiencies" indicate that the reported detection limit exceeded
the CRDL for BOP6P2, BOP6P3, BOP6P4, BOP6P5 and BOP6P6. Also, we should get the MS & MSD results for bis(2-
ethylhexyl)phthalate so the the validator can finish the validation.

PCBs - Data Package No. H0324-RLN: Page numbers 2 & 3 have been transposed. In "Minor Deficiencies" indicate that
the IDL exceeded the TDL for Aroclor-1221 results. (Is it spelled Aroclor or Arochlor?)

Thanx,
Dave

1


